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根据企业已定型的设备 SLM-100、SLM-150 和 SLM-280，设计了控制电路并开






已定型的设备 BCT-100D 和 BCT-10FT，设计了控制电路并开发出 PipeCutting 设
备控制软件。PipeCutting 能够导入 DXF 文件，并以 2 维和 3 维方式显示数据模
型；能够手动控制激光切割机的电机、激光器和各种辅助装置；能够根据导入
的 DXF 数据，结合参数设置生成加工代码；能够自动执行加工代码。 
（3）针对精密微管激光焊接机的研发，分析了设备的运行原理，根据企业
已定型的设备 BWT-150F，设计了控制电路并开发出 PipeWelding 设备控制软件。























Aiming at the significant R & D needs of enterprises, this paper studies the control 
software design methods of laser processing equipments. A reconfigurable  
architecture of control software for laser processing equipments is introduced.  
Reconfigurable mechanism is established based on component technology.  
Reconfigurable modules are divided according to the similar functions of control  
softwares. The key data objects of control software are defined. The  reconfigurable 
modules are designed as COM(Component  Object  Model) component. Then, 
qualified software products are developed for three kinds of high-end precision laser 
processing equipments. Details as follows: 
(1) After analyzing the working principle of 3D printer with two platform. The 
control circuit is designed and the control software called LRPSystem are developed 
for SLM-100, SLM-150 and SLM-280. LRPSystem can manually control the laser 
3D printer's motor, laser, scanning galvanometer and a variety of auxiliary devices; 
can automatically complete the printing of three-dimensional parts according to the 
imported laser scanning path data, and can automatically monitor the print status, 
based on real-time detection data control of oxygen; can record the scene after power 
failure and turn off the computer safely; has camera and video recording capabilities.  
(2) According to the equipment of BCT-100D and BCT-10FT, the control circuit is 
designed and the control software of PipeCutting equipment is developed. 
PipeCutting can import DXF files and display data models in 2D and 3D; can 
manually control the laser cutting machine's motors, lasers and various auxiliary 
equipment; can generate DXF data, combined with parameter settings to generate 
processing code; can automatically execute Processing code. 
(3) Aiming at the research and development of precision micro-tube laser welding 
machine, the operation principle of the equipment is analyzed. According to the 
equipment BWT-150F, the control circuit is designed and the control software of 
PipeWelding is developed. PipeWelding can edit, open and save G codes. It can 
control the laser welding machine's motors, lasers and various auxiliary devices 















automatically execute G codes. 
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1.2.1 精密金属激光 3D 打印设备研究现状 






























化。主要的设备生产和销售商有：MCP 公司、EOS 公司、Concept Laser 公司、
























表 1-1 EOS、MCP、Concept Laser 公司的主要设备[2，5，7] 




MCP Realizer 100 Φ100×100 30-50 
Realizer 150 Φ150×100 50-100 
Realizer 250 Φ250×250×240 70-200 
Concept 
Laser 
M1 Cusing 120×120×120 30-50 
M2 Cusing 250×250×280 50-200 
M3 Cusing 300×350×300 70-300 
 
图 1-2 EOS 公司的 SLM 成型设备[2] 
SLM 的应用研究一直是行业内的关注重点。针对 SLM 成型件属于小批量甚
至是个性化单个零件的特点，主要的应用研究集中在医学、模具、航空航天、汽
车等领域。图 1-3 和图 1-4 分别是 MCP 公司和 EOS 公司公布的一部份应用图片。
在国内，华南理工大学也报道了采用 SLM 成型个性化手术模板并成功应用于临
床手术（图 1-5）。 
   
 (a)关节植入体         (b)模具镶嵌件          (c) 个性化牙桥牙冠 















       
图 1-4 SLM 成型的齿轮[2]                  图 1-5 用于临床的手术模板[12] 
1.2.2 精密激光切割设备研究现状 
 






先地位，生产的 SMT 模板切割机、PCB 和 FPC 外形切割机、太阳能电池成型
机具有体积小、切割速度快、运行成本低、操作简单的特点。飞行光路技术（加
工过程中，工件保持不动，激光束在控制作用下进行大范围的扫描[15]）逐渐兴
起，如 LPKF 公司开发的 protolaser 100 激光雕刻机配合振镜扫描系统，采用










































的问题[19]目前,国内一些激光设备与生产单位主要生产 kW 级的 CO2 激光设备
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